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II. Optical Experiments made in the Beginning of 
Auguft 1728, before the Bref dent and federal 
Members of the Bgyal Society , and other Gentle¬ 
men of federal Nations, upon Occafion of Signior 
Rizzetti’i' Opticks, with an Account of the faid 
Book , By J. T. Defaguiiers, L L. T>. and 
F. <R. S< 

S Ome Time in the Year 1711, Signior Gizlanzoni, 
an Italian Gentleman, fhew’d me a Paper of Signi¬ 
or John Rizzetti, wherein he denied the different 
Refrangibility of the Rays of Light, becaufe an Ex¬ 
periment mentioned in Sir I/aacNewton’s Opticks (B.i. 
Prop. 1. Exp. z.) concerning an oblong Paper paint¬ 
ed half blue and half red (whofe Image projeded 
by a Lens upon a white Paper at a confiderable Di- 
fknce became diftind in its blue half, nearer the Lens 
than in its red-half) had not fucceeded with him, tho’ 
after many Trials. Sir Ifaac Newton being acquaint¬ 
ed with this, defired me to repeat his Experiment above- 
mentioned, which! didat my own-Houfe, before hkn 
and Signior Gizlanzoni and fome other Perfons, who 
were fatisfied with the Succefs of it, according to 
Sir Ifaac Newton's Aifertion. Afterwards on the 13 th 
of ‘ December ijzz* I again repeated the Experiment 
before the Royal Society , with the fame Succefs, the 
full Account of which is printed in the Philofophical 
PranfaBions-, Number 374. After this, Signior 
Gizlanzoni read me a Letter from Signior Rizzeltz, 
wherein he faid j “ He wanted to know whether the 
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“ Experiment would fucceed, if the Paper was turned 
“ fo as to bring the red Half in the Place of the blue 
<c one j and that if it fucceeded then, yet he would 
*• not acquiefce, but he fhould have fomething ftiil to 
“ objeft againft it. And further, that he wanted to 
“ know what could be faid to feveral other Objections 
“ (1 think there were twelve in the Paper ihewed me) 
« againft many more of Sir Ifaac Newton's, Optical 
“ Experiments, the greateft Part of which he faid, 
“ he had found to fucceed differently from what 
u Sir Ifaac had related j and would not allow the 
(t Conlequences to be juft, which were drawn from 
the other Experiments which he had found to agree 
“ with his Trials”. Upon this I acquainted Signior 
“ Gizlanzoni in aXetter, which Idefiredhimto com- 
4C municate to Signior Rizzetti ; “that as" Signior 
<l Rizzetti had put the Iflue of the Difpute upon the 
« Suecefsofan Experiment, which after repeated Trials, 
had fucceeded contrary to his Opinion, he,ought to 
acknowledge hisMiftakey and then I fhould willingly 
“ repeat all the other Experiments which he had called 
*'■ in Queftion, and endeavour to remove his other Diffi- 
“ culties. That if it was Truth and not Victory which 
** hecontended for, I did not doubt but he would com- 
“ ply with me, in what I infilled upon; and then I fhould 
be ready to.make any Experiment, or clear up any Dif- 
“ ficulty relating to the Doctrine of Colour?, in the belt 
« manner I could”. But I-never heard anymore from 
Signior Rizzetti } but was told by others that he was 
very angry at Signior Gizlanzoni } and faid he was 
got into Sir Ifaac Newton's Party. 

Now at laft.Signior Rizzetti haspublifhed a Book,, 
entituled c De Luminis MjfeHionibus Specimen Rhyfico* 
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mathematicum , dedicated to Cardinal Tolignac, and 
printed at Trevife ;md Venice , 1717, which being 
prefented to the Royal Society , and by the Society re¬ 
commended to me to give an Account of it, I hope no 
Body will blame me for making a faithful Report. 

The Author in his Preface, and throughout the 
whole Book, in a molt arrogant manner, has infulted the 
greateft Philofopher that this or any other Age ever 
bred, triumphing in what he thinks the Miftakes of 
Sir Ifaac Newton and his own Difcoveries. Had he 
modeftly related the Fads as they appeared to him, and 
his Reafons for drawing Confequences different from 
thofe of Sir Ifaac Newton , the World might have 
thought him urged on by the Love of Truth in his 
ten Tears Labours , * and his Errors might have been 
excufed according to what he fays in his Preface Si 
forte decifior , baud turf is eft in re Fhyfico-mathe- 
matica error , & magnis fe quifque tuetur exemflis. 
Neither would his Fame have been the lefs (if he had 
been right in his Experiments and Reafonings) for 
treating his Adverfaries in a civil Manner, and really 
doing what he fays at the End of his Preface K Flacita 
“ quidem autborum lacejfo ; at iffos tamen authores 
“ olfequio & vencratione frofequor For ill Man¬ 
ners can never be excufed by what he calls Thilofo - 
fhica Libert as. Now nothing lefs than owning, that 
a greedy Defire of Fame , and an Obftinacy to main¬ 
tain what he once laid down as his Opinion , mijled 
him fo far , can excufe him to the learned World. 
Wehear indeed in a Letter from Sir Thomas Dereham 
to Sir Hans Sloane, Prefident of the Royal Society , 
that now Signior Rizzetti alledges, “ That he was 

* Sec Preface, p. 38. 
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« deceived in his Experiments, by Reafon of the Bad- 
“ nefs of his Prifms which he had from Venice ” ; but 
this is but a partial Acknowledgment of his Error, anct 
only fatisfa&ory to fuch as have not read his Book, and 
are likewife unacquainted with Sir Ifaac Newton's 
Opticks. For Signior Rizzetti in the 37th and 38th 

Pages of his Preface has thefe Words-“ lit fuofmet 

« oculos confulant , omnes quidem pojfunt mea Ex- 
« ferment a iter are ; at fiprimo intuitu deficit , qui 
C{ expeffatur, eventus ^ ftatim me falfitatis non ar- 
« guant {ut vir Celebris dicitur nimia fefiinatione 
“ fecijje) ; fedprius omnes meorum experimentorum 
<* limitationes notent: Si ad has enim attenderint \ 
« non pingui Minerva , non trigonis imperfects f ut 
« alii dtiiitant~] fed accurata diligentia , & infiru- 
« mentis idoneis me in hujufmodi res incubuijje etiam 
« adverfirii,vel inviti fatebuntur As to Sir Ifaac 
Newton's Experiment?, a great many of thofe which 
Signior Rizzetti calls in Queftion may be performed 
with very ordinary Prifms: And of that Sort are thofe 
which I made fince the Publication of the Book in the 
Beginning of laft Auguft , at my own Houfe, before the 
Prefident and feverai Members of the Royal Society , and 
fome foreign Gentlemen. But before I give an Account 
of the Experiment?, 1 beg Leave to quote fome of 
Signior Rizzetti' s Expreffions againft Sir Ifaac New- 
ton , otherwife I may be thought guilty of the very 
Fault which I have laid to his Cnarge. 

Preface, Page 13. w Miratus fum quod acutijfmus 
« Newtonus ignoraverit Lumen album aliter a 
a Trigono , £*5 aliter a lente differgil' Who ever 
read Sir Ifaac Newton's Opticks, that can be of this 

Opinion, except our Author ? Preface, Page 8 x.- 

“ Theories 
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« Theoria in rua tot Hypothefes funt , quot exph- 
“ canda 'Phenomena When it is well known that 
Sir Ifaac Newton did not make Hypothefes to ex¬ 
plain,but deduced plain Confequencesfrom Phenomena. 
In the Book,, Page 5 7 he fays of Richterus his Ad- 

verfirv-“ Si dhverfam colorum refrangibilitatem 

“ garriendo tueri deliberat ”,-and of Sir Ifaac —— 

« oi Newtonus hallucinatus eji , gw/V i/z uno expert - 
• “ mentorum genere fallaciis unici ac difficillimi in- 
« dulfit ; antequam confequentias eliciamus , 
£t difcimus omnia ejufdem generis experiment a 
« peragrare , ^ facilioribus incipiendoP Page 76. 

fpeaking of Sir -“ Nunc igitur confidentius 

“ affirmo , quod cquidem plures , debuerat con - 

ct fequentias ex fhanomenis auElor collegitP Page 
90. “ anfffet canonem tanti viri impugnare , 

t£ cejTerant omnes , haPtenus eum veluti 

a trutina expenderunt, &c.” Page 91. « This Ex- 
“ preffion is particularly remarkable-—>“ Newtonus 
<s hoc argumentandimodo videtur fecijfe at Lesbii 3 
« Regulam minime accomoda~ 

rent nr , Regulam ad cedes accomodarunf'. 

1 cannot pafs by what he fays of Richterus in p. too, 
“ becaufe it is fo applicable to himfelf, Ridker urn 
4 * admonui, ut marte fuo, quod omiferunt alii per- 
« ficeret ; ix autern, fpreta admonitione , videre 
iL quod a natura agatur , potius agere vult, 

« quod fibi videtur agendum Page 1x7. “ CV/az 
^ hac auclor in medium fey at, parum in iis exper- 
tus ejfe videtur , ;» poliendis vitris occurruntP 

Not to be tedious in fuch unpleafant Quotations, i 
proceed to give a ihorc Account of the Book it felf, to 
•hew how much Pains fotne People can take to be in the 

Wrong, 
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Wrong, there being no Experiment of Sir Ifaac's called 
m Queftion but what is true, and no Confeqaence difi* 
ferenc from Sir Ifaac’s in thofe Experiments which he 
found tofucceed, but what is falfe j as may be evident 
to any one who reads Sir Ifaac Newton's Opticks with 
Attention enough to underhand them ; and has proper 
Inftruments and fuf&cient Dexterity and Accuracy to 
perform the Experiments. 

Our Author (tho* he profeffes himfelf an Enemy to 
Hypothefes) begins his very firft Propofition with a 
Demonftration drawn from a falfe Hypothefis ; for he 
fuppofes every Beam of Light to be as a Parallelo¬ 
gram of fome Breadth like a Ribbon, as if the Rays 
cohered together like the longitudinal Threads of the 
Ribbon j then confidering a narrow Side of the Paral¬ 
lelogram (which he calls the Sedtion of the Beam) as an 
inflexible Line, he takes a great deal of Pains to dra w a 
Confequence from it,which Experiments Ihew to be falfe; 
namely, that Light paffes with more Difficulty through 
a denfe, than through a rare Medium. He affirms, “ That 
white Light never affords Colours by Reflexion.” 

That the Union of all Kind of Rays do not make 


<c white,’ 

That Light reflected from a white Object, 
« and feen through a dark Medium, becomes yel- 
« low or red, as the Medium is ftronger or weaker \ 
*<■ that black feen through a lucid Medium appears blue 
“ or violet ; and green he fays is made from a 

black?Obje£fc feen S^cid l t h en ^o* aMedium, 
white^ firft thro a £dark,J ( mcia 3 

« That fome Light paffing through a refrafliag 
<( Medium is difperfed, which he calls more than re 
« frafied . and fo produces Colours.” 

J L111 In* 
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In order to fupport his Hypothefes of Mediums like 
Veils to alter the Colours of Objects looked at, “ he 
“ confiders (Preface, Page 31.) the images in the Eye 
“ as an Objed looked at, which would be fuppofing 
“ other Organs of Vifion to look into the Eyes 55 —» 
whereas the Pidures of external Objeds ftiewn upon 
the back Part of an Eye placed in an Hole in the Win¬ 
dow of a dark Room, are only fuchto thofe who fee 
the Experiment j but in the Animal who fees, thofe 
Pidures are a great Number of fmall Blows or Impref- 
fions made upon the Fibres of the Retina by the Im- 
pulfe of many Rays colleded in the Vertices of the 
Cones of Light within the Eye, correfponding withfo 
many other Cones which proceed from the vifible 
Points of external Objeds, and make, what Opticians 
call Pencils of Rays. 

« That the Refiftance of Water from its Tenacity is 
« greater than from its Denfity. 

« That fince a fmall Thread, half blue and half red, 
“ is feen diftindly by the naked Eye, that Phamome- 
« non overthrows the Dodrine of different Refran- 
“ gibility? But here the Author does not confider, that 
the Focus of the Eye is fo fliort thattheDiftanceof the 
diftind Bafe of the blue and the red Image of fuch 
Threads is not equal to the Thicknefs of the Retina, 

“ That the Experiment of the two-coloured Paper 
“ projeding its Image through a Lens (which I repeat- 
u ed in the Manner above-mentioned, in the Year 
** 1712;) did fometimes fucceed with him, and fome- 
** times not y and therefore that it did not prove the dif- 
“ ferent Refrangibility of Rays; But the different 
** Place of the diftind Bafe of the blue and the red 
u Image, was to be afcribed to the different Inclina- 

“ tion 
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« tion of the Parts of the painted Paper to the Sur~ 
« face of the Lens.” But in my Account of the Ex¬ 
periment in the Thilofophical TranfaPHons , I men¬ 
tioned particularly that the Axis of the Lens was per¬ 
pendicular to the Image of the Card, and therefore 
there could be no different Obliquity, as is objeded. 
« That though he found the SpePtrum of Colours 
“ produced by the Prifm in a dark Room tofhorten by 
« Degrees, and at laft become round and coiourlefs 
« (:hat is white ) when viewed by another Prifm, in 
“ the fame manner that Sir Ifaac Newton had made 
“ the Experiment; yet it did not convince him of the 
“ different Refrangibility of the Rays j becaufe when 
“ he had caufed an Image to be painted upon a Paper 
“ like the SpePirum from the Prifm, and enlightned it 
« by the dired Light of the Sun, it did not become 
« round and white when viewed through a Prifm as 
« the other SpePtrum did.” But he did not confider 
the Imperfedion of Painters Colours, nor remember 
that the Surfaces of Bodies, whether of a natural, or a 
painted or died Colour (fuch as he calls permanent Co¬ 
lours) when expofed to any coloured Light, will re- 
fled that Colour which falls upon them, and appear to 
be of no other, only that they will feem moft vivid in 
that Colour which they bear in openDay j and 
therefore that if the Sun’s Light conftfts of Rays dif¬ 
ferently refrangible and producing different Colours 
(according to Sir Ifaac Newton) the Prifm muft fepa- 
rate the Light refleded from every one of the painted 
Colours, and could not bring'them together, becaufe 
they were by no means Ample Colours. If therefore 
he had reafoned right, the firft Experiment would have 
proved Sir Ifaac* s Dodrine, and the laft would have 

L111 a confirm’d 
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confirm’d it. And if in his own Experiment he had 
looked at the painted Speltrum fucceffively holding 
the refrading Angle of the Prifin upwards, and then; 
downwards with the fame Inclination (or, what is 
eafier, turned the Spefirum upfide down, the Prifin 
remaining fix’d) he would have feen his SpeHrum 
fiiorter in one Cafe than in the other. 

“ That Sir IfaacNewton’s 8th Experiment of P. L 
“ B. II. (in which the prifmatick red and blue falling 
fucceffively on the fame Place of a Book, have 
tl a different Focus in projecting their Image through a 
“ Lens ) is inconel ufive j and rejeds Richterus "s 
“ Anfwer, viz. That the Colours reflected from the 
“ Book , as it has a rough Surface , fall always with 
“ the fame Inclination upon the Lens , in what - 
“ ever Direffion they came from the Trijm to the 

“ Book -■-adding. That he had acquainted 

“ Richterus , that permanent Colours enlighten’d by 
« dired Light in any different Inclination, always fell 
* upon the Lens with the fame Inclination ; but ap~ 
parent Colours, which were produced by Refradion 
“ with a Prifm, differed from permanent Colours in 
« their Incidence: But that Richterus had purpofely 
* l concealed it.” 

N.B. It is not likely he would have concealed it, if it 
had been true. 

“ That Monfieur Marriotte 's Experiments difprove 
“ the different Refrangibility of Colours”; though, if 
he had read with Attention and Impartiality the Ac¬ 
count of the Experiments which I made before the 
Royal Society by their Order on that Occafion (fPhil. 
Tranf. Numb. 348.) he might have been convinced 
as well as feveral Gentlemen of the French Royal 
a Academy , 
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Academy, who had feen Monfieur Marriotte make his 
Experiments, and acknowledged themfelves fatisfied 
when they faw me repeat thofe of Sir Ifaac in the 
Year 1715'. 

“ That in the firft Experiment of Sir Ifaac (Book L 
Part II.) He never could deftroy any one Colour, the 
“ reft remaining ; and that with a larger Obftacle 
« he could deftroy the yellow and blue , but not the 
yellow and green — could bring the green , not the 

« yellow , to be next to the Shadow-and could leave 

« the green only remaining, but not thej yellow? This 
is an eatie Experiment j but Inaccuracy and a very bad 
Prifm, and Prejudice towards an Hypothefis, or againft 
an Adverfary, may miflead a Man ftrangely. 

“ That when the Colours produced by the Prifm, 
‘‘ and afterwards united by the Lens, produce white 
“ upon a Paper in the Focus, no Inclination of the 
« Paper will tinge the white Spot with Colours”. 

“ That a yellow Paper in the blue Light appears 
« green , as does alfo a blue Paper in the yellow 

« Light.”--But not when the Room is well darken’d, 

and the Light homogeneal. 

« That Sir Ifaac Newton afferts falfly, that Light 
«* immerging into a Parallelipiped, and then emerging 
« out of it, produces no Colours.” 

« That the 6th Experiment of Part I. Book I. of 
« Sir Ifaac is true j but no different Refrangibility of 
« Rays is prov’d by it, though the Colours coming 
“ fucceflively from the firft Prifm to the fecond with 
« the fame Incidence, are carried to different Heights 
« by the laft Prifm.” Now the Confequence is fo 
plain here, that this is, after my Lord Bacon's Man¬ 
ner, called Experimentum Crucis . 


I fhould 
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1 fhould go on with my Account of this Book, if it 
could be of any Ufe either to vindicate Sir Ifaac 
Newton , or to convince the Author and his Adherents, 
if he has any. But Sir Ifaac'$ Opticks need neither 
Defence nor Explanation. And when the Author is in 
the Humour to be convinced, ten Months well em¬ 
ployed in reading Sir Ifaac 's Book, will make him 
amends for his ten Tears prejudiced Examination. 

I beg Leave now to give the particular Defcription of 
a few Experiments I made upon this Occafion, forne 
of which are exadlly as Sir Ifaac Newton made them : 
Some are his, but made fomething differently, and 
fome altogether my own. 

Experiment!, f i g. I. 

I prepared a Box of about three Foot high, and one 
Foot wide within (wbofe Shape was a truncated Pyra¬ 
mid) in the following Manner. I painted the Inlide of 
it black, and in the back Part, one Foot above the Bafe, 
made a fquare Hole of three Inches in Width (whofe 
Section is r r) to receive a Piece R (hutting clofe with 
a Rabbet or Shoulder, whofe Surface coming through 
the Hole was wholly covered with the painted Paper, 
on which the Experiment was to be made. Over againft 
r r, in the fore Part of the Box, was a Door to open 
with a Tube in it, four Inches wide and live Inches 
long, whofe Se&ion is e,f,g, h, that two Candles fet on 
the Places /, k, to enlighten the Paper at r.r, might 
throw no direft Light out of the Box, whofe Sedion is 
reprefented at abed. Then having made the Room 
perfectly dark, I fixed the Box upon a Table, that it 
remain in one Place i at the Distance of 

J a 
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eight Foot from rr, 1 fixed the Lens L L, of four 
Foot Focus, in a Frame upon another Table, with its 
Axis going through the Middle o f rr: At the Diftance 
of about eight Foot beyond the Lens, 1 fet up the 
Skreen or Square of white Paper S. Having put into 
the Hole r r a ftiff Paper, painted with Vermillion, 
and wrapped four Times and an half with black Silk 
(as represented by R), that Paper enlighten’d by the 
Candles at /, k , the Image of the red Paper was pro¬ 
jected upon the Skreen at p, and when the mod diftind 
Place was found, the Skreen was fixed : Then a Paper 
painted with Ultramarine being fixed in the Hole r r s 
the Image of it was fo indiftind at p, that the Images 
of the black Silks could not be feenj but holding a 
Piece of Paper clofe to the Skreen, and bringing it 
forward, at about £of an Inch from the Skreen, the Re- 
prefentation of the Silks began to appear on the blue 
Image ; but it was moft diftind at an Inch and or at 
Z Z} fo that there was U Inch between the diftind 
Bafe of the red, and that of the blue Paper. But 
what has led feveral People into an Error in making 
this nice Experiment, is the Depth of the Focus of the 
Rays in both Cafes; for though the red Image was moft 
diftind at p, yet the Reprefentation of the black Silks 
might juft be perceived by a good Eye when the Skreen 
was moved backwards or forwards f of an Inch; The 
blue Image which was ftronger had its Silks vifible an 
Inch on either Side ofZ Z; fo that in a Paper half 
red and half blue, painted with thefe Colours, one 
might have feen the Silks (though faintly) upon the 
two Images at once, and have been thereby deceived: 
But | of an Inch beyond the Place common to both, 
the red alone would have appeared diftind; and an 

Inch 
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Inch fliort of the faid Place, the blue Image moft di- 
ftinft, and diftinft alone ; that is an Inch and f nearer 
the Giafs. Inftead of Vermilion the red Paper may 
be painted with Carmine or Lake, but it will not do fo 
well, as was then tried , nor does B ruffian Blue do fo 
well as 'Ultramarine. The beft Way is to heighten 
the Vermillion with a little Carmine , and the Ultra- 
marine (which has too much white) with Indigo } 
and then there will be a Space between the two di- 
ftinft Bafes where both the Images will be indiftind. 
N. B. I made the Experiment with fuch Colours , in 
the Tear ijzz \ but now I ufed no Mixtures, that any 
Body elfe might repeat the Experiment. 

The fecond Figure reprefents the Box with one Side out, 
whofe Place is & d b B \ eg is the Hole for theTube in the 
Door of the Forefide, x S' c d, rr the Hole in the 
Back to receive the Piece R with its painted Paper. 

The third Figure is the Box open before, with the 
Candles and Paper in it, the fame Parts being marked 
with the fame Letters as in the other Figures. 

N. B. I made the Experiment in this Manner, be- 
caufe Signior Rizzetti attributed the different Foci of. 
the Colours to different Inclinations, which could not 
be alledged here j the red and blue being, as he had 
defired, fuccefiively fixed in the very fame Place: And 
he fays (Page 64.) addidi per.manentes colores a lumine 
direbto diverfa inclinatione illufiratos conjlante In - 
clinatione in lentem incidere. Nay, more than this 
was performed in the Experiment ^ for as the Candles 
were fixed, the Light fell upon the painted Paper always 
with the fame Incidence. 


EX PE 
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Experiment II. 

Inftead of the red or blue Paper at r r (Fig. i, x, and 
3,) I fixed upon the Piece R, a Paper half red, and 
half blue, as R B (Fig. 4.) then over the Hole in the 
fore Part of the Box reprefented by e g (Fig. x.) I fixed 
a fquare Plate x S' c d (Fig. 4.) with an oblong Hole 
in it four Inches long in its Horizontal Pofition, and 
one Inch deep, through which one might fee the parti¬ 
coloured Paper, as if it was only of the Bignefs and 
Figure of this Aperture, and ftrongly enlighten’d by 
the Candles hid in the Box} the reft of the Room 
being very dark. N. B. I made this Preparation, be- 
caufe Rizzetti objects to Sir Ifaac Newton’s firft Expe¬ 
riment of the firft Book, that the black Cloth beyond 
the parti-coloured Paper, was not colour lefts, and 
therefore the Experiment was not decifive as parti¬ 
cularly relating to the Paper. 

RB (Fig. 5.) is the Paper contraded in Length and 
Breadth by the Aperture of the Plate, which Paper 
being looked at, at the Diftance of five Foot, by the 
Prifm 1, appeared as drawn at rb. The Prifm being 
removed to x, at the Diftance of ten Foot, fhewed 
the Paper as at r b. And when it was at 3 (at 
the.Diftance of fifteen Foo t ) the Paper appeared as p (3. 
In thefe three Cafes the blue b, b, and (3 appeared 
lower than the red r, r, p, the refrading Angle of the 
Prifm* being downwards. When the refrading Angle 
was held upwards, as at 5, then the Blue B was 
raifed higher than the red R \ but if due Care be not 
taken, in turning the Prifm,aRefledionmaybemiftaken 
for a Refradion, as at 4} and then indeed the Red 

Mm m m and 
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and Blue will be equally raifed as at T. This muft have 
been Signior Rizzetti' s Miftake, when (in Tage%%.) 
he fays that one Colour was raifed higher than the 
other by two Lines, at ten Foot Difiance, but not at 
all at five Foot; for feveral of the Perfons prefent at 
my Experiments, made the fame Miftake at firft before 
they could perform the Experiment in manner above- 
mentioned ; which they at laft did, and found the Co¬ 
lours feparated moft atthegreateft,and leaft at the leaft 
Diftance. This miftaking a Reflection for a Refra&ion, 
has been the Occafion of feveral more Errors, and Dif¬ 
ficulties to be met with in Signior Rizzetti’s Book. 

Experiment III. F i g. VI. 

A Candle K, reflected from the Surface A B of the 
Prifm ABC, appeared very faintly to the Eye at E, as 
a weak Image at k; becaufe the Rays incident at I, pafs 
moft of them through the Prifm, and go on to R, fe- 
parating from one another according to their different 
Degrees of Refrangibility j whilft a few of them are 
reflected to the Eye in the Direction I E. 

But if the Prifm be in the Pofition ACB (Fig, 7,) 
moft of the Rays of the Candle K, incident at I, on the 
Plane A B (after having paffed perpendicularly through 
the Plane BC) are reflected, and palling perpendicularly 
through A C, go into the Eye at E, which fees a very 
ftrong Image of the Candle at k, whilft very few Rays 
go down to R to produce Colours. 

This {hews that the Rays of Light pafs with more 
Facility through Glafs (a denfe) than through the 
Air (a rare) Medium } contrary to Rizzettt's Af- 
fertion. 

Ex- 
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Experiment IV. Fig. VIII. 

To make this more evident, and compare together the 
Facilities with which Light paffes through the two 
Mediums, I took a Cube of Glafs of three Inches the 
Side, AabBd DC, whole Se&ion is ABCD, and 
looking upon it from E to fee by Refledion the Candle 
K, I faw two Images of it ^ one at k very faint, and re* 
flefted from the upper Surface A B, and the other at « 
very ftrong, and refle&ed from the lower Surface C D. 
Now it is evident, that the Vividnefs (or Brightnefs) 
of the Image x, is to theVividnefs of the Image k ; as the 
Facility with which the Rays, in thefe Circumftances 
pafs through the Glafs, or through the Air: and thofe 
are eafily compared, becaufe both the Images are feen 
at once. 

Experiment V. F i g. IX. 

The Line PI being perpendicular to the refle&ing 
Plane AB of the Triangle ACB, I brought the Can¬ 
dle K by Degrees fonear to P, as to diminilh very much 
the Angle of Incidence KIP, which made the Image or 
Appearance of the Candle at k , become fainter by 
Degrees, and at laft as faint as in Fig. 6 . 

Experiment VI. F i g. X. 

Having made the Experiment as at Fig. 7,1 prelTed 
another Prifm DFG, clofe to the Prifm ABC, and 
when I fqueezed them together but gently, fome of 

M m m m x the 
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the Rays from the Candle R, palfed through the lower 
Prifm, and falling upon a Paper at R, made a reddilh 
Spot $ but when I fqueezed them very hard, the Spot 
became much wider, white in the Middle, and only 
tinged with Red about the Edges: At the fame Time 
the Eye faw a black Spot in the linage of the Candle 
at k ; and a Stander-by looking obliquely at the 
Place I (where the Glafl.es touched) faw, as it were, a 
little Hole through the Prifms as big as the Spot k. 
But if the Prifms be prefled together but gently, then 
all the other Phaenomena difappear,. except the firft 
little Spot at R, as in Fig. n. 

When the Candle is feen by Reflection from the 
lower Surface of a Prifm, as in the 7th, 9th and 
10th Figures, the Rays pafs quite through that Sur¬ 
face, and are turned up again by the Attraction 
of it in Curve Lines fo as to re-enter the Prifm, 
and then (going out again through the Surface A C) 
go up to the Eye at E. In this Cafe the rnoft refran¬ 
gible Rays, being the moft eafily infleCted, make the 
leaft Curves, whole Vertices are nearer the Glafs than 
thofe of the greater Curves made by the leaft refrangible 
Rays. This is proved by Experiment 6 , where the 
under Prifm only attracts down from the Reflection of 
the upper Prifm, the Red making Rays as in Fig. 11. 
where the Plate of Air between the Prifms is of fome 
frnall Thicknefs. But when the Prifms, whofe Sur¬ 
faces are a little convex, are prefled hard together, the 
lower Prifm is near enough to attraCt Rays of a great 
Degree of Refrangibility; and therefore the Spot then 
becomes white in the Middle \ and only red about the 
Edges, which are produced by fuch Parts of the lower 
Prifm as are not fo near the upper Prifm. 


There 
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There are two Circumftances in the 6th Ex¬ 
periment, which difprove Rizzetti’s Affertion 
(Page 12 5) viz. That there is a fenfible Refledion even 
where Glaffes touch*, for when the Prifms touch at I 
Fig. io, the black Spot appearing in the Image of the 
Candle k (hews that there is at I a Deficiency of thofe 
Rays, which, coming from the Middle of the Candle, 
ufed to be refleded up to the Eye at E, and therefore 
that A B the refleding Surface of the upper Prifm 
ceafes to refled in a little Space round about I where 
the upper Surface D F of the under Prifm touches it * 
the Rays, which before were refleded, now going down 
to make the Spot at R. The other Circumllance is 
this ; that whereas a Paper at k is invifible to an Eye 
at E by the Interpofition of the Prifm D F Gwhen 
another Prifm A C B is laid over it and prefled hard, 
there appears to be an Hole of about of an Inch (more 
or lefs in Diameter as the prifmatical Surfices are more 
or lefs flat) thro’ which the Paper at k becomes vifible j 
this being the Place of Contad where the Refledion 
downwards (of the Surface D F) ceafes. 

This happens becaufe thofe Rays, which (coming 
from the Candle K) were bent in Curves under the Sur¬ 
face A B of the upper Prifm about feveral Points near 
I, are by the Nearneft of the Surface D F of the lower 
Prifm brought down to R, inftead of being turned up 
again to the Eye at E; whilft thofe Ravs, which (com¬ 
ing from the Paper at k thro’ the Surface G F of the 
lower Prifm, and palling thro’ the upper Surface of it 
FD) were bent in Curves about feveral Points near 1, 
are prevented from turning down again to R, and are 

brought 
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brought up to the Eye at E, which confequently muft 
fee a round Part of the Paper at k, juft as big as the 
Place of Contad, which appears like an Hole } or as if 
the two Priftns being changed to a Parallelopiped, were 
covered with a dark Paper that had only afmallHoIe 
in it. 

But to make this more evident, efpecially to fuch as 
are not well acquainted with Sir Ifaac Newton's Op- 
ticks, I beg Leave to explain the Manner of the bend¬ 
ing of the Rays where they are refraded or receded. 

Of the Bending of the Rays in their Refraction. 

Let DD (Fig 12) reprefent a denfe Medium (as 
Glafs) whofe Surface is GG, and A A a rare 
Medium (as Air). Now let us fuppofe a Power to extend 
all over the Surface G G, ading from A A towards 
D D in Lines perpendicular to the Surface G G, 
very ftrong in Contad, but infenfible at a very 
fmail Diftance from the laid Surface, which we will 
call th t Attraction of the Surface G G, without conh- 
dering whether it be any real Virtue in the faid Surface, 
or the Adion of a Medium impelling towards it. Let 
Lines n, 21,33,fuch as exprefsthe Lines in which the 
Attradion exerts it felf, and the Line M M (extremely 
near to G G) the Limits of the Attradion, beyond which 
it cannot affed a Ray of Light. Let the Ray of Light 
R a moving from a rare Medium into a Denfe in the 
Diredion R r, come towards the Surface G G in fuch 
an Angle that it may be refraded. When the Ray 
comes to a , by the Attradion at a it will be aded upon 

in 



( <S'5 ) 

in the Line a b, and (by the known Laws of Mecha- 
nicks) be turned out of the Way into the Direction a a, 
inftead of a r: When it is got to b, being aded upon 
in the Direction b 4, its new Diredion will become 
b b : At e,by the Power ading in the Line c 5, it will 
change its Diredion tor Cj and laftly, at d it will go 
into the Glafs in the Line </d, continuing in that ftreight 
Line whilft it moves in that Medium. 

Now if the Lines 11,21, 3 3, n, c, b , a> be infinitely 
near (as they muft be fuppofed to be) the Ray, in¬ 
ftead of being broken into the feveral .ftreight Lines 
a by b c, and c d, will be bent into the Curve abed ; and 
the emergent Ray d d will make the fame Angle with 
the Incident Ray R r as if the Refradion had been made 
at once at the Point n , which Point may be confidered 
as in the Surface G G, becaufe M M has been fuppofed 
extremely near that Surface: Then alfo may Refradi- 
ons be confidered in grofs, and Rays trac’d, in all Op¬ 
tical Propofitions, as if there were no fuch Curve as 
what we have been deferibing. 

Again, let D ( Fig. 13) reprelent the denle Me¬ 
dium or Glafs, and A the rare Medium or Air ; R a 
a Ray of Light coming out of the denfe Medium in¬ 
to the Rare, in the Direction Rr, in which it may 
be refraCted (as for Example, in an Angle of 30 De¬ 
grees with the Perpendicular P a). Let MM be the 
Line which limits the Attraction of the Surface G G, 
which Attraction is exerted in Lines tending perpen¬ 
dicularly from MM to G G. As foon as chc Ray of 
Light has emerged at a , it is attracted in the Di¬ 
rection a P, and therefore diverted from the Line 
a r, into the new Direction a a; at b, it is turned 
into the Line b b j at f, into the Line c c ; and at 
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d, into the Line d d; lb that the emergent Ray will 
be d d, as if the Refraction had been performed in 
the Point #, and that Point was in the Surface G G, 
without any Curve at ab ed-, and all the reft as we 
confideredit before, with this Difference only, viz. 
That the Ray is bent juft as it comes out ( or rather 
when it is come out) of the denfe Medium; where¬ 
as before we confidered its Bending before it came 
into it. 

Of the Bending of Rays in Reflection. 

But if the Ray R a {Fig. 14) coming out of 
Glafs into Air, ihould come in fuch a Direction 
as to be wholly reflected, as it will do when the An¬ 
gle R a P is of 45 ; Degrees ; I fay the Reflection will 
not be made at the Surface GG, nor above it in 
the Glafs; but under the faid Surface, in the Air, 
or even in a Vacuum, or any Medium lefs denfe, or 
rather left refractive than Glafs. 

MM reprefents the Limits of the Attraction of 
the Glafs exerted in a Direction from M M to G G 
perpendicularly, as we laid before. 

The Ray R a , moving in the Direction R r, at 
its Emerfion at a , is, for the Reafons before given, 
turned into the Direction a a; then at b, into the 
Direction b b j at c, into the Direction cc ; at d, in¬ 
to the Direction d d; at e , into the Direction e e ; 
and at f into the Direction fi parallel to GG; 
rhen at g, the Ray is again turned towards the 
Glafs, by vvhofe Attraction changing fucceflively 
into all the Directions g g, i i, k k, and /I; at laft 
it re enters the Glafs in the Direction m m making 

the 
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the fame Angle with the Perpendicular m p that R a. 
made with a P. Now as the Lines perpendicular 
to GG drawn from MM are infinitely near, the 
Line abcdefghik l m muft be a Curve ; 
and as M M and G G are extremely near, the 
Vertex of the Curve ( whole Tangent is f f parallel 
to G G ) will be fo near the Point I, as to be con- 
fidered as co-inciding with it, when we compare the 
Angle of Incidence with that of Reflection ; then 
alfo will the Space between the Parallels p m and P a 
be fo far diminiflied, that thofe two Lines may be 
looked upon as co-inciding, the Angles mm p and 
R a P being equal, whether the three Points m, I, a, 
co-incide or not. 

For thefe Reafons, for common Ufe, one may 
confider the Reflexion from the under Surface of 
the Glafs as made at once in that Surface at the 
Point I. But when we examine Things llriCtly, Ex¬ 
periments as well as the above Reafoning, will Ihew, 
that there is fuch a Curve as we have mentioned. 
See Experiment VI. Fig. io and 11; and we fhall 
mention others. 

N. B. If any Point of the Curve a b c. Sec. be¬ 
tween a and f, fall below ( or beyond the Line MM, 
the Ray will then go on in a ftraight Line Tangent 
to the Curve in that Point where it leaves the Line 
MM. 

Now let us foppofe M e d c b a r M (in the fame 
Fig. ) to be Glafs, or any other denfe Medium, and 
mpPR Air, or any other rare Medium, and R<* a 
Ray of Light moving in the rare Medium towards 
the denfe Medium in the Direction R a towards r; If 
inftead of an Attraction at the Surface of the Giaf's 

N n n n M M- 
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M M, there be fuppofed a repellent Force, whole 
Limits are G G ; then will the Ray by the Repul- 
lion of the Surface M M be bent into the Curve 
ab cd efghiklm in the fame Manner as we lhewed 
it would be under the Surface G G, when G p P G was 
confidered as a denfe Medium. Hence it folloWvS 
that a Ray moving in the Air, is reflected from a 
Ipecular Surface of Glafs, or any other Mirrour, 
opake or diaphanous, without touching the faid 
Surface. 

N, B. That the fame Tower may , under different 
Circumftances , attract to and repel from the 
fame Surface, fhall be made out in the remaining 
Tart of this Taper ; but now taking fuch a Tower 
for granted , we will proceed in confidering the 
Flexure of Rays of Light . 

Let us luppofe a Prifm A CB (Fig. 15) to have the 
attracting Power of its inferior Surface extend as far as 
the Line m m ; if another Prifm G DF (the attracting 
Force of whofe upper Surface extends as far as nn) be 
brought very near to the firft Prifm ; where the at¬ 
tracting Powers of the Prifms interfere, they will 
deftroy one another, becaufe they aCt in contrary Di¬ 
rections ; and thereby the Limits of Attraction of 
each of the Surfaces will be contracted ; the Power 
of A B extending no farther than n n, and that of D F 
no farther than mm, whilft the Space nn mm lofes 
all the Force that it had ( and would have upon the 
Removal of either Prifm ) to turn a Ray of Light, 
moving obliquely, out of its Direction. 

Now in this Situation of the Prifins, a Ray of 
Light entering the Surface C B at right Angles, will 
go through the fecond Prifm alfo at Right Angles 

(not 
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(not exa&ly in the fame Line, but) in a Line 
parallel to tne Direction of the incident Ray; For 
Example, let the Ray R a ( not refira&ed at, becaufe 
perpendicular to, the Surface C B) emerge from the 
xirfk Priiin at a , in the Dire&ion a r ; its changed 
Dirc&ion at a will become a a, and at b, b b, or ra¬ 
ther the Ray will be inflexed in the Curve a b ; and 
at b getting out of the Power of the Attra&ion of the 
Surface A B, it will ( for the Reafons before given ) 
move in a ftraight Line from b to r, where it will be 
bent again the contrary Way in the Curve c d of the 
fame kind as a b, and laflly emerge in the Direction dd 

! >arallel to the fir ft Direction R r. From hence it fol- 
ows, that when the Prilins are brought fo near as to 
touch, their mutual Attra&ions deftroying each other, 
the Rays of Light will not be bent, but pafs through 
the two Prifms ( which in this Cafe perform the Of¬ 
fice of a Parallelopiped) in the feme Direction with 
which they came into the firft Prifm, and confe- 
quently produce no Colours ; contrary to what is 
affirmed by Rizzetti ( Tage 78, 79, &c.) and 
when the Rays R a fall obliquely upon the Surface 
C B, the Effe& of their Refraction at their Immer- 
fion at S to produce Colours, is taken off by the 
Refra&ion which they fuffer at their Emerfion 
at z. 


Experiment VII. 

I took the Cube of Fig. 8, and looking oblique¬ 
ly through it at the Hole of the Window of my dark 
Chamber (the Sun fhining or not fhining ) the Hole 
appeared entirely colourTels, as did alio a Candle, 

N n u n % both 
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both appearing fringed with Colours when feen 
through the Prifin. Then holding two Prifms to¬ 
gether, as in Fig. 10, if the Hole of the dark Cham¬ 
ber be at k, it appears white to the Eye at E; but 
if the Angles of the Prifms at B F be a little lepa- 
rated, whilft the Points A D touch, the Hole will 
appear coloured : When the Surfaces are feparated 
at A D, and touch at B F, the Colours appear in an 
inverted Order; but if the Surfaces A D and B F are 
parallel, whether they touch or not, the Hole will 
appear white. 

N. B. In this Cafe the 'Prifms muji be fmilar 7 
that the Stir face F G may be parallel to AC ; other- 
wife A B and D F muft be fo inclined to one another 
as to render A C and F G parallel. Indeed if one 
of the Yrifns be very far removed from the other , 
the heterogeneous Light which entered in at F G, 
may be fo far fpread by the Separation of the dif¬ 
ferently refrangible Rays , that the Prifm ABC 
will not take it all in \ then the Eye behind the fe- 
cond Prifm may fee Colours , as I fuppofe Riz- 
zeti did. See Page 79 of his Book. 

If the Ray of Light R a b c d d ( Fig. 15. ) 
changing its Direction in the Manner above-men¬ 
tioned, makes an Angle of about 45 Degres with 
the Perpendicular P a - y upon the removal of the 
lower Prifm, the Ray will be turned up again, as 
in Fig. 14. But if the Angle P<?R be greater, the 
Ray will Hill be turned up again in a Curve, as 
1 a b c d e f ( Fig. 16 ) notwithftanding the lower 
Prifm is at DFG; but if that Prifm be brought up 
cloler to the Surface A B, the Curves will be destroyed 
where the Prifms touch, and all the Rays in the Place 
of Contact brought down through the lower Prilm. 

THE 
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THE mod refrangible Rays confifl of fmalier Par¬ 
ticles than the lead refrangible Rays, and therefore 
mud have lead Momentum , the Velocity of all the 
Rays being the fame ; and conlequently are more 
eafilyturned out of the Way by Attraction or Re* 
pulfion, which makes the Curves made by the pur¬ 
ple and violet Rays under the Surface A B, to be Ids 
and nearer the faid Surface than the Curves made by 
red and orange Rays. 

Suppole a Violet R a moving in the Direction R r 
( Fig. 1 6 .) to be fo bent under the Surface A B, that 
at the Vertex of the Curve, or where its Tangent c c 
is parallel to A B, there dill remains a Imall Space be¬ 
tween the Curve and the Line n n y where the Limits 
of Attraction (contracted by the Proximity of the 
undermod Prifm D F G end) that Ray will be turn¬ 
ed up again in the Curve d ef, and fo reflected in 
the Line /f, the Directions having been lucceflively 
changed, as in Fig. 14. But a red Ray with tho 
lame Inclination, would pals on into the lower 
Prifm, as was explained in Fig. i>. Becaufe the 
Momentum of the red Ray being greater than that of 
the Violet, the fame Degree of Attraction could not 
give it the lame Flexure. 

This is confirmed by Experiment, for when the 
lower Prilm is not prefled hard againd the upper 
( as in Fig. 1 1.) the Rays brought down to R make 
a Spot of a Colour made up chiefly of red and orange 
Rays; but when the Prifms are prefled elder, the 
Spot grows bigger and perfectly white in its Middle, 
becaufe all Sorts of Rays are brought down to the 
Spot; but it is incloled round with a reddifli Border, 
occafioned by the Parts of the Prifm which are very 

near, 
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near, but not in Contact, or at leaft not near enough 
to bring down the green, blue, purple and violet 
Rays. This ftiews that the Reflexion is not made 
from the interior folid Parts of the Glais, nor from 
the Parts in the Surface, as Rizzetti affirms. But this 
is made more evident by 

Experiment VIII. Fig. 17. 

A Candle being in the Pofition K, the Eye at E, 
and the Prifin at A B C; a ftrong Image of the Can¬ 
dle was feen at fc as in Fig. 7. But lifting up a Veflel 
of Water VSS V till the Surface of the Water V V 
touched A B the lower Surface of the Prifin, the I- 
mage of the Candle became almoft infenfible, as the 
Eye loft all thofe Rays which now were attraXed in¬ 
to the Water. And for a farther Proof, that the Re¬ 
flexion is made under the Surface and not in it, 
when the Prifin was taken out of the Water, being 
wet at it’s lower Surface, or having a Stratum of 
Water (whofe Surface was VV Fig. 18) under 
AB, the Image of the Candle did again become vivid, 
the Rays being turned up again under V V. Indeed 
the Image, in this Cafe, though ftrong, did not ap¬ 
pear well defined, by Realon of the Unevcnnels of 
the watry Surface V V Fig. 18. 

I am very well aware that Rizzetti may anfwer 
here, that what I have faid above, does in fome Mea- 
fiire favour his Notions; and that the Rays which (in 
Fig. 7, having parted through AB, the lower Surface 
of the Prifin) are turned up again to the Eye at E, 
do not fuffer a RefteXion but a new Immerfion ; for 

he fays, in 'Page iz$. - ‘‘ Anglus (meaning Sir 
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* Ifaac Newton ) fecundo fubjungit, quod fi lumen 
« in tranfltu e vitro in aerem obliquius incidat, 
“ quam in angulo graduum 40, illua in totum re- 
“ fleftitur. Ego vero relpondeo, quod ex iis, quae 
«« docui in Prop. 4. Cap. 1. elicitur hanc non die 
« veram luminis reflc&ionem, fed potius novam Im- 
« merfionem; & ideo nego quod ex ifto Phamomc- 
** no fequatur lumen a partibus corporum folidis, 
« aliquo interje&o intervallo, refle&i.” And a little 
lower, having quoted what Sir Ifaac Newton fays, 
concerning the blue Light, which, coming from one 
Prilm obliquely upon the farther Surface of another, 
is wholly reflefted, at the feme Inclination that the 
red Light is wholly tranfmittcd. — He lays, “ Satis 
“ fit iter urn relpondere, quod in hoc etiain cafe ell 
« nova luminis immerfio, quae dicitur ab audtorc 
“ refleftio. 

But this is only cavilling about Words ; for if the 
Ray of Light, which moving in a denfe Medium 
falls obliquely on the Surface common to that and a 
rarer Medium, be turned back again in the denfe 
Medium, fo as to make the Angle in which it returns 
from the faid Surface equal to that in which it came 
to it; this Return of the Ray may properly be call¬ 
ed a Reflection , whether the Ray be turned back at 
the Point of the Incidence in the Surface, or be car¬ 
ried about the Point of Incidence in a imall Curve, 
whole Confideration may be omitted in tracing the 
Way of a Ray of Light in its Paflage, for making of 
optical Machines. Whoever reads the 8 th Prop, of 
the ad Pair, Book II. of Sir Ifaac' s Opticks, may very 
eafily find that he was not ignorant of the turning 
back of the Ray under the 8urfece of the Glals be 
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fore it returned into it: And though the Refle&ion in 
that Cafe be not made by impinging on the folid Parts 
of the Glafs, yet it is owing to them that the Light 
(acted upon at a Diftance) is turned up again, as has 
been ffiewn by feverai of the Experiments abovemen- 
tioned. 

Now let us fee how Rizzetti’s Account of the new 
Immerfion agrees with Thanomena. 

Let all above the Line P p (Fig. 19) be a denfe Medi¬ 
um, as Glafs j and all below it a rare Medium, as Air-, 
ABCD is a Beam of Light infenfible in Thicknefs, but 
of fome Breadth, whofe Rays cohere to one another, 
and whofe Se&ion or firft Line is B C. If the Medium in 
which B C is, did not change, B C would move parallel to 
it felf in the Lines B a and C d\ but as the End C of 
the Line B C comes out into a rare Medium, which be¬ 
ing of lefs Refiftance to Light (for fo he fuppofes) the 
Point C moving with more Facility than the Point B 
defcribes the Curve CFH, whilft B moving in the 
denfe Medium with more Difficulty, defcribes the let 
fer Curve BEG; then the Point C being got to H is 
re-immerfed, and the Line BC being got to HG goes 
on in theDire&ion HK GL parallel to itfelf, draw¬ 
ing the Beam after it in a re&ilinear Direction, after 
Part of it has been bent within the Glafs and Part of 
it with'our. 

Now if this be true, and P p tt be a Prifm, I beg 
to know what becomes of the Line at E F which u- 
nites the Rays of the Beam about the Point of Inci¬ 
dence I, when Water is brought to touch the Surface 
Pp, as at A B Fig. 17 ? If it be faid that Water mak¬ 
ing a great Refiftance, though not fo great as Glafs, the 
Curve BEG deviates fo little from the Line B a that 

the 
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the Point E comes below I, and the Beam is wholly 
refra&ed j I ask whence comes the faint Image at k> If 
it be anfwered, that fome Part EI of the Line E F 
( Fig. 19 ) is turned up to the Eye at E ( Fig. 17,) 
what becomes of the lateral Cohefion of Light on 
which Rizzetti founds his chief Propofition, and 
from which he draws his Confequences ? 

It would be tedious as well as ufelefs to be particu¬ 
lar in flhewing all Rizzetti' s Miftakes j therefore I 
fliall only mention one more Experiment from Sir Ifaae 
Newton , which I repeated on Account of what is 
faid in Rizzetti’s Preface, Fage 16, viz. that if 
(according to Sir Ifaae) Rays were differently reflex - 
ible , Colours mufl be produced by Reflection from a 
plane Surface ; but this , fays our Author, is contrary 
to Experience. Now this his Alfertion is difproved by 

Experiment IX, 

As this Experiment was made exadly in Sir Ifaae 
Newton's Manner, and with the fame Succefs, I re¬ 
peat the Account of it in his own Words. 

“ Let HFG [in Figure xo] reprefent a Prifm in 
the open Air, and S the Eye of theSpedator, view- 
“ ing the Clouds by their Light coming into the Prifm 
“ at the plane Side FIGK, and refleded in it by its 
Bafe HEIG, and thence going out through its plane 
“ Side FI E F K to the Eye : And when the Prifm and 
“ Eye are conveniently placed, fo that the Angles of 
“ Incidence and Refledion at the Bafe may be of about 
* 40 Degrees, the Spedator will fee a Bow M N, of a 
“ blue Colour, running from one End of the Bafe to 
“ the other, with the concave Side towards him, and 
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« the Part of the Bafe IM N G beyond this Bow will 
“ be brighter than the other Part EMNH on the o* 
« thcr Side of it. Now for underftanding the Reafon 
« of it, fuppofe the Plane A B C to cut the plane Sides 
and the Bafe of the Prifrn perpendicularly. From 
“ the Eye to the Line B G wherein that Plane cuts the 
“ Bafe, draw the Lines S and S* in the Angles S/C 
“ yo Degrees A a °d S t C 49 Degrees *, and the 
“ Point J> will be the Limit beyond which none of 
“ the mod refrangible Rays can pafs through the 
“ Bafe of the Prifrn,. and be refraCted, whofe Inci- 
** dence is fuch that they may be reflected to the 
“ Eye j and the Point t will be the like Limit for 
“ the lea ft refrangible Rays, that is, beyond which 
“ none of them can pafs through the Bafe, whofe In- 
“ cidence is fuch,. that by Reflection they may come 
« to the Eye. And the Point r taken in the middle 
« Way between / and f, will be the like Limit for 
“ the meanly refrangible Rays. And therefore all 
« the leaft refrangible Rays which fall upon the Bafe 
« beyond t y that is, between t and B, and can come 
u from thence to the Eye will be reflected thither : 
“ But on this Side jf, that is, between t and C, many 
“ of thefe Rays will be tranfinitted through the Bafe: 
u And all the mod refrangible Rays which fall upon 
“ the Bafe beyond J> r that is, between/» and B and can 
u by Reflection come from thence to the Eye,, will be 
“ reflected thither,, but every where between^ and 
a many of thefe Rays will get thro* the Bate and be 
u refraCted 5. and the fame is to be underftood of the 
“ meanly refrangible Rays on either Side of the Point 
u r» Whence it follows, that the Bafe of the Prifrn 
mud every where between t and B by a total Re* 
%. fteCtion 
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«* fle&ion of all Sorts of Rays to the Eye, look 
«* white and bright. And every where between p 
« and C, by realbn of the Tranfmiflion of many 
** Rays of either Sort, look more pale, obfcure and 
« dark. But at r, and in other Places between p 
« and f, where all the more refrangible Rays are re- 
« fle&ed to the Eye, and many of the lefs refrangi- 
« gible are tranfmitted, the Excels of the moil re- 
“ tangible in the reflected Light will tinge that Light 
« with their Colour, which is violet and blue, this 
happens by taking the Line Cprt B any where 
« between the Ends of the Prifin H G and E I. 

If this needs any farther Explanation, let us lup- 
pole CAB the Se&ion of the Prifin in Fig. zo. 
transferred to Fig. xi. at ACB. If R o be a red 
Ray inclined to a Perpendicular to A B in an Angle 
of more than 41 or 42 Degrees, it will at its Emer- 
fion under the Surface A B be turned into the Curve 
onm i, and fo go up again to the Eye at E ; but a- 
nother red Ray coming in the Direction rn making 
an Angle with the Perpendicular fufficiently lefs, will 
after its Emerfion at», be only bent fo much as 
to be turned out of the Way, and refra&ed to q y in 
an Angle of Refradion agreeable to the Refrangibi- 
lity of red Light. But V m a violet Ray with the 
fame Inclination as the laft red one r n fliall not be 
Tcfradted, but turned up in the Curve in i P, and lo 
go to the Eye at E. Another violet Ray vtn making 
an Angle lomething lefs with the Perpendicular, will 
pafs through the Giafs, and be refraded in the Line 
#»S. Upon this Account all that Part of the Bafe 
of the Prifin ( of which A B is the Se&ion ) between 
A and p will be dark or faint, all that Part between p 
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and n be tinged with a bluifh Colour, and all be¬ 
tween o and B of a bright White. 


TOSTSCRITT. 

T H E Bending of Rays of Light juft as they 
come to be reflected or refra<fted, may be 
eafily underftood by fuch as are well acquainted with 
thole Properties of Light, which Sir Ifaac Newton 
calls their Fits of eajy Reflection , and Fits of eajy 
Tranfmijflon ; without any Hypothefis, but by Con- 
fequences fairly drawn from Experiments and Ob- 
fervations. But as Signior Rizzetti does not feem 
(in his Book) to have the leaft Notion of thole 
Properties of Light, and the nice Oblervations on 
which they are founded ; and feveral other Perfons 
have not Time to read thole Parts of the Opticks 
with lufficient Application ; to Ihew how the lame 
Power of the Surface of a denfe Medium may both 
attract and repel under different Circumftances — ..... 
I content myfelf here with giving the Hypothefis, 
which Sir Ifaac does before he comes to that Part 
of his Book where he demonftrates the Fits above-¬ 
mentioned. 

If GG be the Surface of a denfe Medium 
GDDG, on which a Tremor is cauled by the 
Warmth communicated to it by the Rays of Light* 
fb as to give a Wave-like Motion to the Medium 
immediately next to the Surface GG; as that vi¬ 
bratory Motion is performed, the Medium alter¬ 
nately pulhes from the Surface, and returns towards 
it (as is reprelented by the Pofition of the Darts in 
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the Darts in Figure ) and pufhes back the Light fo as 
to refled: it when the Vibration is contrary to its 
Diredion, but brings it down to be refraded when 
the Vibration conlpires with the laid Motion. See 
a further Account of this in Sir Ilaac NewtonV 
Of ticks, Book II. Part 3. Proportion n. 

The Perfons prelent at the Experiments above- 
mentioned, tried them as well as mylelf, and be¬ 
ing latisfied with the Succels of them, allowed me 
to mention it, and make ufe of their Names in this= 
Account. 


Of the Royal Society. 

Sir Hans Sloane , Prefident. 

Dr. Scheutzer. 

Mr. Grey. 

Mr. Georges. 

Mr. Dugood. 

Other Gentlemen. 

Colonel Spotfwood . 

Mr. Haily. 

Mr. Graham . 

Mr. Hewet. 


Foreigners. 

The Abbot Lercari , a Nobleman of Genoa, Cou- 
fin to Cardinal Lercari . 

The Abbot Cuzzoni . 

The Abbot Rolli, and his Brother 
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